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Closed-cycle thermochemical hydrogen product ion,  us ing  water and heat  as i n p u t  

ingred ien ts  and y i e l d i n g  hydrogen, oxygen and degraded heat as products, through mu1 ti- 
s tep  reac t ions  w i t h  cyc led  chemical intermediates w i l l  be t rea ted .  The approaches, 
c r i t e r i a  and l i m i t a t i o n s  f o r  i d e n t i f i c a t i o n  o f  p o t e n t i a l l y  v i a b l e  c losed-cycle methods 
o f  water s p l i t t i n g  w i l l  be described. Key fea tures  o f  a new closed-cycle process de- 
veloped i n  our l abo ra to ry  w i l l  be presented i n  terms o f  the  above fac to rs .  P rac t i ca l  
o v e r a l l  thermal e f f i c i e n c i e s  based on hydrogen combustion energy produced r e l a t i v e  t o  
endothermic nuclear heat suppl ied can range from l e s s  than 20 percent t o  more than 60 
percent wi th maximum i n p u t  temperatures o f  75OoC f o r  t h e  var ious systems analyzed i n  our  
study. L im i ta t i ons  due t o  corrosion, r e a c t i o n  k ine t i cs ,  system complexity, eco log ica l  
and economic fac to rs  w i l l  be b r i e f l y  ou t l ined .  Closed-cycle approaches w i l l  be compared 
t o  evo lv ing  open-cycle methods o f  hydrogen produc t ion  w i t h  a f o s s i l  f u e l ,  such as coal ,  
wherein water and heat a re  i n p u t  ingred ien ts  and hydrogen, COZ and degraded heat are the  
i dea l i zed  e x i t  products. 
mixed-cycle, photolysis,  and b i o l o g i c a l  means w i l l  be b r i e f l y  discussed. 

Other methods o f  hydrogen generat ion i nc lud ing  e l e c t r o l y s i s ,  


